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The Plant Kingdom

Mechanical tissues in leaves. In a leaf we have different con-
ditions from those just discussed, in that the leaf is supported at
only one end. The weight of the leaf gives it a tendency to bend

downward so that its upper surface
is stretched, or under tension, while
its lower surface is under compres-
sion. As in the other case, the great-
est stresses are at the upper and
lower surfaces and the least stress
is in the center. This arrangement,
therefore, calls for longitudinal gird-
ers in which the strongest material
is near the outer surfaces. The mid-
rib and larger veins of the leaf rep-
resent the girders. The principal
strengthening material in these is
usually collenchyma, and this is gen-
erally found as a broad band near the
upper and lower surfaces just within the epidermis (Fig. 26). The
collenchyma, therefore, represents the flanges of an I-beam, while
the tissues between the two bands of
collenchyma represent the web. The
larger veins of grasses usually have
sclerenchyma near the upper and lower
surfaces, and so act as girders (Fig. 33).
Mechanical tissues in stems. If a
column, such as a tree trunk, were sup-
porting an evenly distributed weight,
the manner in which the strengthen-
ing material was arranged would, the-
oretically, make comparatively little
difference. The only stress would be a
downward pressure, or compression,
the resistance to which would depend

Fie. 148.  Diagram of cross sec-
tion of a compound girder com*
posed of I-beams, the webs of
which have a common center

Fie. 149. Diagram showing ar-
rangement of vascular bundles
and collenchyma (dotted area)
in a four-cornered stem

more on the cross-sectional area than on the arrangement of the
strengthening material. Actually, however, such a condition is sel-
dom attained. When in addition to the vertical pressure of grav-
ity there is a sidewise pressure, as that of wind or of an animal,